AUG. 23. 2005 10: 15RM 3219847078 PDDMG 



N0.69S P. 3/9 



In re Patent Application of: 
HILL 

Serial No. 10/761,338 
Filed: jANUAKT 22, 2004 

/ 

IN THE CLAIMS 

1. (original) A photonic device comprising at least one 
integral waveguide formed from a REDGIVN (rare earth doped 
group iv nanocrystal) material. 

2. (original) A photonic device according to claim 1 wherein 
the wave guide has a planar structure. 

3. (original) A photonic device according to claim 2 
comprising a substrate and/or bottom cladding, a layer 
containing the REDGIVN material, and a lateral containment 
element adapted to laterally confine light to a region within 
the layer containing the REDGIVN material where the at least 
one wave guide is to be defined. 

4. (withdrawn) A photonic device according to claim 1 wherein 
the at least one wave guide is arranged to form a Mach Zehnder 
interferometer . 

5. (withdrawn) A photonic device according to claim 1 wherein 
the at least one wave guide is arranged to form an optical 
splitter. 

6. (original) A photonic device according to claim 1 further 
comprising: 

a pump source adapted to activate the nanocrystals 
in the wave guide which in turn activate the rare earth 
element in the REDGIVN. 

7. (original) A photonic device according to claim 6 adapted 
to perform an amplification function upon an input optical 
signal to produce an amplified output optical signal. 

8. (original) A photonic device according to claim 7 
comprising a substrate and/or bottom cladding, a layer 
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containing the REDGIVN material, and a lateral containment 
element adapted to laterally confine light to a region within 
the layer containing the REDGIVN material where the at least 
one wave guide is to be defined. 

9. (original) A photonic device according to claim 7 wherein 
the pump source comprises an optical pump source. 

10. (original) A photonic device according to claim 9 wherein 
the optical pump source comprises a broadband optical pump 
source. 

11. (original) A photonic device according to claim 10 
wherein the broadband optical pump source is arranged to 
transversely pump light into the at least one wave guide. 

12. (original) A photonic device according to claim 11 
comprising a substrate and/or bottom cladding, a layer 
containing the REDGIVN material, and a lateral containment 
element adapted to laterally confine light to a region within 
the layer containing the REDGIVN material where the at least 
one wave guide, wherein the lateral containment element 
comprises an etched ribbed channel of spin on glass. 

13. (original) A photonic device according to claim 10 
wherein the broadband source comprises at' least one broadband 
LED (light emitting diode) . 

14. (original) A photonic device according to claim 13 
wherein the at least one broadband LED comprises a plurality 
of broadband LEDs arranged to collectively transversely pump 
the at least one wave guide. 

15. (original) A photonic device according to claim 13 
further comprising coupling optics between each LED and the 
wave guide to focus light from the LED into the wave guide. 
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16. (original) A photonic device according to 15 further 
comprising a reflection chamber surrounding the device to 
contain light within the device . 

17. (original) A photonic device according to claim 1 
comprising an optical signal receiving surface through which 
light is received into the wave guide. 

18. (original) A photonic device according to claim 14 
wherein said at least one wave guide comprises a plurality of 
wave guides, and wherein each LED pumps the plurality of wave 
guides . 

19. (original) A photonic device according, to claim 1 further 
comprising an optical signal conveying surface through which 
the output signal is coupled to another optical element either 
directly or through free space optics. 

20. (original) A photonic device according to claim 1 wherein 
the wave guide is a plated wave guide formed in an opening in 
a resist prior to the resist being removed. 

21. (original) A photonic device according to claim 9 
wherein optical pump source comprises an LED of a single or 
multiple wavelengths that cover a particular absorption band 
of the type IV semiconductor nanocrystals . 

22. (original) A photonic device according to claim 9 
further comprising an optical taper used to transmit the 
combined light signal away from the broadband optical source, 
the taper using Total Internal Reflection (TIR) to direct the 
broadband source to the wave guide. 

23. (original) A photonic device according to claim 22 
wherein the optical taper is an optical prism. 
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24. (original) A photonic device according to claim 9 further 
comprising: 

at least one Holographic Optical Element (HOE) 
located after (downstream from) the optical pump source. 

25. (currently amended) A photonic device comprising: 
an amplification medium comprising REDGINV; 

a plurality of light sources; and 

a combiner adapted to combine light from the plurality of 
light sources to produce a broadband optical pump source which 
pumps light into the amplification medium. 

26. (original) A photonic device according to claim 25 
wherein the plurality of light sources comprise a plurality of 
LEDs. 

27. (original) A photonic device according to claim 26 
wherein the combiner comprises an lens, wherein there is self- 
alignment of the operational wavelengths of the LED sources to 
the acceptance angle characteristics of the input lens. 

28. (original) A photonic device according to claim 27 
wherein the lens is a Plano-convex aspherical cylindrical 
design that has a small F# and short focal length to re-image 
the LED source and or sources to a planar output plane where 
the amplifying median is located. 

29. (original) A photonic device according to claim 25 
wherein the combiner comprises a single or multiple micro- 
reflectors to efficiently the light signals into the broadband 
optical pump source. 

30. (Canceled) 

31. (Canceled) 
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32. (Canceled) 

33. (Canceled) 

34. (new) The photonic device according to claim 1, wherein 
the REDGIVN material includes one or more rare earth elements 
dispersed on the surface of semiconductor nanocrystals . 

35. (new) The photonic device according to claim 34, wherein 
the one or more rare earth elements are in a total 
concentration of from 0.5 to 15 atomic percent. 
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